Alzheimer's disease amyloid-beta peptide analogue alters the ps-dynamics of phospholipid membranes.
We have investigated the influence of the neurotoxic Alzheimer's disease peptide amyloid-beta (25-35) on the dynamics of phospholipid membranes by means of quasi-elastic neutron scattering in the picosecond time-scale. Samples of pure phospholipids (DMPC/DMPS) and samples with amyloid-beta (25-35) peptide included have been compared. With two different orientations of the samples the directional dependence of the dynamics was probed. The sample temperature was varied between 290K and 320K to cover both the gel phase and the liquid-crystalline phase of the lipid membranes. The model for describing the dynamics combines a long-range translational diffusion of the lipid molecules and a spatially restricted diffusive motion. Amyloid-beta (25-35) peptide affects significantly the ps-dynamics of oriented lipid membranes in different ways. It accelerates the lateral diffusion especially in the liquid-crystalline phase. This is very important for all kinds of protein-protein interactions which are enabled and strongly influenced by the lateral diffusion such as signal and energy transducing cascades. Amyloid-beta (25-35) peptide also increases the local lipid mobility as probed by variations of the vibrational motions with a larger effect in the out-of-plane direction. Thus, the insertion of amyloid-beta (25-35) peptide changes not only the structure of phospholipid membranes as previously demonstrated by us employing neutron diffraction (disordering effect on the mosaicity of the lipid bilayer system) but also the dynamics inside the membranes. The amyloid-beta (25-35) peptide induced membrane alteration even at only 3mol% might be involved in the pathology of Alzheimer's disease as well as be a clue in early diagnosis and therapy.